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AMENDMENTS TO THE CLAIMS 

The following listing of claims will replace ail prior versions and listings of claims 
in the application. 

Listing Op Claims 



1 . (Currently Amended) A droplet discharging apparatus comprising: 

an aperture through which liquid droplets are discharged by mechanically 
deforming a piezoelectric element using a normal drive signal; 

wherein the piezoelectric element is subjected to a heating drive signal of 
a repetitive frequency in an ultrasonic band when the aperture is positioned in an image 
formation region, the heating drive signal is insufficient to cause droplets from being 
discharged through the aperture thereby facilitating heating of the droplets; 

a single waveform generating section that generates both the normal drive 
signal and the heating drive signal based on data generated by an arithmetic control 
section, the normal drive signal and the heating drive sional are generated during 
different time periods and are not generated simultaneously, the waveform generating 
section does not inc lude separate sections that generate one of the normal drive signal 
and the heating drive signal, the normal drive signal an d the heating drive signal are 
always present on the same signal path transition botwoon gonorot i on of tho normal 
driv e signa l- and g e neration of tho heating drivo signal ic a switch l occ - op e ration ; 

an X-direction drive motor that moves the aperture in an X-direction and a 
Y-direction drive motor that moves the aperture in a Y-direction, the X-direction drive 
motor and the Y-direction drive motor each in receipt of inputs from the arithmetic 
control section, which receives setting information generated by a control computer, 
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a switching circuit in receipt of at least one of the normal drive signal and 
the heating drive signal; and lj I 

a switching signal generator in receipt of selection data generated by the 
arithmetic control section, the selection data designates one of the normal drive signal 
and the heating drive signal to be applied to the piezoelectric element. 

2. (Original) The droplet discharging apparatus according to Claim 1, 
wherein the heating drive signal is applied to the piezoelectric element immediately 
before a droplet is discharged by the normal drive signal. 

3. (Original) The droplet discharging apparatus according to Claim 1, 
wherein the heating drive signal is applied to the piezoelectric element while a droplet is 
being discharged by the normal drive signal. 

4. (Original) The droplet discharging apparatus according to Claim 1, 
wherein the heating drive signal is applied to the piezoelectric element if the 
temperature of a discharge liquid that is detected by a temperature detecting means 
drops below a predetermined threshold temperature. 

5. (Original) The droplet discharging apparatus according to Claim 1, 
wherein the repetitive frequency of the heating drive signal is 40 kHz or more. 

6. (Original) The droplet discharging apparatus according to Claim 1, 
Wherein the amplitude of the heating drive signal is half that or less of the normal drive 
signal. 
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7. (Original) The droplet discharging apparatus according Claimi, wherein 

the discharge liquid is a printing ink. j 

8. (Original) The droplet discharging apparatus according to Claim 1, 
wherein the discharge liquid is an electrically conductive material for forming a wiring 
pattern. 

9. (Original) The droplet discharging apparatus according Claim 1, wherein 
the discharge liquid is a transparent resin for forming a microlens. 

10. (Original) The droplet discharging apparatus according to Claim 1, 
wherein the discharge liquid is a resin for forming a color layer of a color filter. 

11. (Original) The droplet discharging apparatus according to Claim 1, 
wherein the discharge liquid is an electro-optic material. 

12. (Original) The droplet discharging apparatus according to Claim 11, 
wherein the electro-optic material is a fluorescent organic compound presenting 
electroluminescence. 

13. (Previously Presented) The droplet discharging apparatus according to 
Claim 12, wherein the heating drive signal is applied to the piezoelectric element before, 
during and after a preliminary discharging operation. 

14. (Currently Amended) A droplet discharging method comprising: 
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discharging liquid droplets through an aperture by mechanically deforming # I 
a piezoelectric element using a normal drive signal; 

heating the discharge liquid by subjecting the piezoelectric element to a 
heating drive signal at a repetitive frequency in an ultrasonic band when the aperture is 
positioned in an image formation region, the heating drive signal is insufficient to eject 
the discharge liquid through the aperture, thereby facilitating heating of the droplets; 

generating both the normal drive signal and the heating drive signal using 
a single waveform generating section based on inputs received from an arithmetic 
control section, the normal drive sional and the heating drive signal are oenerated 
during different time periods a nd are not generated simultaneously, the waveform 
generating section do es not Include separate sections that generate one of the normal 
drive signal and the heating drive signal, the normal drive sional and the heating drive 
signal are always present on the s a me signal path tmnr i t i nn hnfi»nnn gnrw n Hn n nf thn 
normal drive o i gna l and generation of tho hooting drivo signa l i o a cwitohloso operation ; 

controlling an X-direction drive motor that moves the aperture in an X- 
direction and a Y-direction drive motor that moves the aperture in a Y-direction using 
the arithmetic control section in receipt of setting information generated by a control 
computer; 

outputting at least one of the normal drive signal and the heating drive 
signal to a switching circuit; and 

generating selection data using the arithmetic control section and 
outputting the selection data to a switching signal generator, the selection data 
designates one of the normal drive signal and the heating drive signal io be applied to 
the piezoelectric element. 
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15. (Original) The droplet discharging method according to Claim 14, wherein 
the heating drive is carried out immediately before the normal drive for discharging a 
droplet. 

*> 

16. (Original) The droplet discharging method according to Claim 14, wherein 
the heating drive is carried out during the normal drive. 

17. (Original) The droplet discharging method according to Claim 14. wherein 
the heating drive is carried out if the temperature of a discharge liquid drops below a 
predetermined threshold temperature. 

18. (Original) The droplet discharging method according to Claim 14, wherein 
the repetitive frequency of the heating drive is 40 kHz or more. 

19. (Original) The droplet discharging method according to Claim 14, wherein 
the heating drive is carried out at an amplitude that js half that or less of the normal 
drive. 



20. (Original) The droplet discharging method according to Claim 14, wherein 
the discharge liquid is a printing ink. 

21. (Original) The droplet discharging method according to Claim 14, wherein 
the discharge liquid is an electrically conductive material for forming a wiring pattern. 

22. (Original) The droplet discharging method according to Claim 14, wherein 
the discharge liquid is a transparent resin for forming a microlens. 
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23. (Original) The droplet discharging method according to Claim 14, wherein H | ( X\0 
the discharge liquid is a resin for forming a color layer of a color filter. 

24. (Original) The droplet discharging method according to Claim 14, wherein 
the discharge liquid is an electro-optic material. 

25. (Original) The droplet discharging method according to Claim 24, wherein 
the electro-optic material is a fluorescent organic compound presenting 
electroluminescence. 

26. (Previously Presented) The droplet discharging method according to 
Claim 14, wherein the heating drive signal is applied to the piezoelectric element before, 
during and after a preliminary discharging operation. 
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REMARKS 

Claims 1-26 are now pending in the application, Claims 1 and 14 are now 
amended. The claim amendments are fully supported by the application as filed and do 
not present new subject matter. The Examiner is respectfully requested to reconsider 
and withdraw the rejections) in view of the amendments and remarks contained herein. 

Rejection Under 35 U.S.C. 6112 

Claims 1 and 14 stand rejected under 35 U.S.C. § 112, first and second 
paragraphs. Specifically, the Office Action asserts that the following claimed features 
were not sufficiently described in the specification as filed and are indefinite: "transition 
between generation of the normal drive signal and the generation of the heating drive 
signal is a switchless operation." Applicant now deletes this subject matter from Claims 
1 and 14. Therefore, this Section 112 rejection is now moot. 

Rejection Und er 35 U.S.C. § 103 

Claims 1-7 and 13 stand rejected under 35 U.S.C, § 103(a) as being 
unpatentable over Toye (U.S. Pat. No. 4,068,144) in view of Arakawa et al. (U.S. Pat. 
No. 6,270,180 B1), and further in view of Hertz et al. (U.S. Pat. No. 4,050,075). 

Claims 8-12 stand rejected under 35 U.S.C. § 103(a) as being unpatentable over 
Toye (U.S. Pat. No. 4,068,144) in view of Arakawa et al. (U.S. Pat, No, 6,270,180 B1), 
and Hertz et a|, (U.S. Pat, No. 4,050,075) as applied to Claims 1^7 above, and further in 
view of Speakman (U.S. Pat. No. 6,503,831 B2). 
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Claims 14-20 and 26 stand rejected under 35 U.S.C. § 103(a) as being 
unpatentable over Toye (U.S. Pat No. 4,068,144) In view of Arakawa et a|. (U.S. Pat. 
No. 6,270,180), and further in view of Hertz et al. (U.S. Pat, No. 4,060,075). 

Claims 21-25 stand rejected under 35 U.S.C § 103(a) as being unpatentable 
over Toye (U.S. Pat. No. 4,068,144) in view of Arakawa et al. (U.S. Pat. No. 6,270,180), 
and Hertz et al. (U.S. Pat. No. 4,050,075) as applied to Claims 14-20 above, and further 
in view of Speakman (U.S. Pat. No. 6,503,831). 

These rejections are respectfully traversed. 

Independent Claims 1 and 14 are now amended to recite as follows: "the normal 
drive signal and the heating drive signal are generated during different time periods and 
are not generated simultaneously, the waveform generating section does not include 
separate sections that generate one of the normal drive signal and the heating drive 
signal, the normal drive signal and the heating drive signal are always present on the 
same signal path." 

The Arakawa et al. reference appears to disclose, with reference to Figure 7, a 
heat-waveform generating section 151 and a separate drive-waveform generating 
section 152. Switch 153 selects between the heat-waveform generating section 151 
and the drive-waveform generating section 152. It appears that the heat waveform 
generated by the heat-waveform generating section 151 is generated simultaneously 
with generation of the drive waveform by the drive-waveform generating section 152. 
This is why the switch SW 153 is necessary. If the waveforms were generated at 
different time intervals, as set forth in amended Claims 1 and 14, then selection 
between the heat waveform and the drive waveform would occur without the need for 
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the switch SW 153. Therefore, the Arakawa et al. reference fails to disclose or suggest 
"the normal drive signal and heating drive signal are generated during different time 
periods and are not generated simultaneously, the waveform generating section does 
not include separate sections that generate one of the normal drive signal and the 
heating drive signal," as set forth in amended Claims 1 and 14. Further, the cited Toye, 
Hertz et al., and Speakman references fail to disclose or suggest these features of 
amended Claims 1 and 14. 

The Arakawa et al. reference further discloses providing the heat waveform and 
the drive waveform on separate signal, paths prior to the waveforms being combined 
onto a single signal path upon passing across the switch SW 153. Thus, the Arakawa 
et al. reference fails to disclose or suggest "the normal drive signal and the heating drive 
signal are always present' on the same signal path," as set forth in amended Claims 1 
and 14 (emphasis added). Further, the cited Toye, Hertz et al., and Speakman 
references fail to disclose or suggest the above cited features of amended Claims 1 and 
14. 

As set forth above, the cited art fails to disclose or alone suggest each and every 
feature of amended Claims 1 and 14. Therefore, combination of the cited art fails to 
render amended Claims 1 and 14, as well as those claims dependent therefrom, 
obvious. Applicant respectfully requests reconsideration and withdrawal of the Section 
103 rejections. 



Serial No. 10/698,039 Page 10 of 11 

PAGE 11/12* RCVDAT 4/6/2007 11:04:41 AWI (Eastern Daylight Time] * SVR:USPTO-EFXRF-3/13 * DN1S:2732810 * CSID:248 641 0270 * DURATION (mm-ss):02-56 



> 



APR. 6.2007 10:03AM HARNESS DICKEY 248 641 0270 



ISO. 211 P. 12 



DRAFT -- FOR DISCUSSION PURPOSES ONLY 
DO NOT ENTER 




Conclusion Hjl"^ 
It is believed that all of the stated grounds of rejection have been properly 
traversed, accommodated, or rendered moot. Applicant therefore respectfully requests 
that the Examiner reconsider and withdraw all presently outstanding rejections. It is 
believed that a full and complete response has been made to the outstanding Office 
Action and the present application is in condition for allowance. Thus, prompt and 
favorable consideration of this amendment is respectfully requested. If the Examiner 
believes that personal communication will expedite prosecution of this application, the 
Examiner is invited to telephone the undersigned at (248) 641-1600. 

Respectfully submitted, 

Dated; 



Harness, Dickey & Pierce, P.L.C. 
P.O. Box 828 

Bloomfield Hills, Michigan 48303 
(248) 641-1600 

[GGS/BEW/BGS/cn] 



By: 

G. Gregory Schivley 
Reg. No. 27,382 
Bryant E. Wade 
Reg. No. 40,344 



Serial No. 10/698,039 Page 11 of 11 

PAGE 12/12 * RCVD AT 4/612007 11:04:41 AM [Eastern Daylight Time] ' 8VR:USPTWFXRM/13 1 DNBOTIO ' CSID:248 641 0270 ' DURATION (mm-ss):02-56 



